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Despite recent advances in automation and integrations of artificial intelligence in the exploration process, discovery of 

new materials still remains a challenging task. However, it has been already proven that the best outcome arises from augmentation 
of traditional experimental routines with the techniques and tools which enable more efficient exploration of chemical spaces, 
identification of new phases, and their characterization [1]. 

In a present study, we showcase how newly developed tools and techniques can be integrated in the traditional 
experimental route with an example of the solid-state chemistry. During an exploration of the BaO-Y 2O3-SiO2-RuO2 phase field, 
two new phases were isolated using two complementary experimental routes. The schematic description of the used routine is 
shown in Figure 1. The first phase Ba5Y13[SiO4]8O8.5 (A) was isolated using iterative diffraction-elemental analysis routine. The 
second phase Ba3Y2[Si2O7]2 (B) is located in a SiO2-rich corner of the compositional diagram close to a competing glass field which 
prevented definitive use of elemental analysis. Due to challenging experimental synthetic conditions, isolation of this phase was 
guided by a computational tool Probabilistic Isolation of Crystalline Inorganic Phases. The polycrystalline samples were analysed 
and the crystal structures were solved based on multiple source diffraction techniques. Combination of these complementary 
routines enabled discovery of phases in already well-explored chemical space. The unveiled structural peculiarities expand 
knowledge on the crystal chemistry of Ba-Y silicate compounds. Based on physical properties, phase A was assessed to be a 
prospective phosphor host. 

 

Figure 1. Schematic description of the exploration of the BaO-Y2O3-SiO2-RuO2 chemical space 
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